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Pt NemaTin,

Dunlgn Conaldenninong

Dacmam Ref

Mnaz, 33, 34, 121, 0
22
Turtine biadas

Zo¥ -9

tinodl, 112, ar 113
Furbine vanaa

FAILLRE CAUSE A Tllrlrlmmnﬂowmnmmmdumuﬂmﬂpﬂmmulhﬂhmvﬂhnummdmgm
pas to rotary mobon of tha shell hrough the blada siobs, thufhsmahﬂnunﬂmhmmmmmwﬂh
unshrotdeg blades and raduced mior epasds. Pl ol tha binds mner ehroud form the gas path 1.0 Biads 1p gaph
controlkzd to pravide the required leval of peronmesics,

Hallow falle algrflcurity Improve thammed shook [ife. Tha bisdss are cast FWA-SP 1483 sfngn orysinl nickal slloy maternl for
improosd thammed shock T, ereep capabifty, and molt mangn

Attachmont siranses ara reduced dus in lower pull of hollow siriolls. Preliminury siroes summary indicabés > 1,000 LCF cycta
Il for fhe cudnr ard Fnar fecks,

Tha disk, apacan, end retelring rings are PWA-SP 1074 ON 1003 parls nre unconiod, and th bilads attachmarts, spacens
A fisk atachmenta arm ehel paenad fer improved surtacs siresa capabilty.

EAacia damging In provided by cast etfilight welght dempons kocated in pockets under the biads LE. plaliorm, end trpped by
the bleds root and spacem, The malerich usad |8 PWA-SP 1454 (N 100), which b & common bisds dampar matedal with
prvvon wadr chamclardstics.

The coolani midng shambar formod by the seal on the few guide and the 152 blade slop pravides & opmum coalent
tempambun for disc attschments. This bfade sop ssnms in m cpepifad srscar o control e orverall Kengih of the disc sinck,

The Madas are fracture crifcal Brd will et o rogulremen s of T fraciure ronted plan FR-1073-2. Satw e faciure
machani:4 raquiremonts wil b proparty iraced twoughout the B of ths parl,

Thase parts are manidechred with processas which control kow meit alkoy conmirmtion (PWA-8P 108}, ard ot pearing
(AMS 2430).

Thasa parts mod CE1 raquinsments.
Dh'su.z!mmmmmdulpmuyﬂthMMﬂumﬁmhm and can ba found In FR-20728-08,
and FR-2073-7.

DVS 4.94.08.1 Phowplastc strsts analyols of tha 3rd blacta had besn complated In 1/89, and can be foursd In FR 2028-23,
TVE 4.1.4.1.0.2 Vibrakion teeting of tha 1), 2nd, and 2t biades has been compiaied, and con be found in FR 2073052,
DVE 4.1.4.1.8.3 Low cychs txligug ot st MEFC has boon complintad, ond can be foord fn FR 2072517,

FAILURE CALSE lﬂmaﬂudmnmﬂ1nummnadmnpﬂrmﬂu provide the comecl angs of
atiack far tha foliowing blada mow. Hoow foil desipn has good thaimod shock capablity, while the larga leading and talling
sdpe ciarmcters make the vanga more folerant % sxcastivaly hol, but bief wtart ransienty, U of the tigk supportad
ilarsiaga vanls eliminakas the high vare diaphrgm Ioeds at te vane 1D srdwell lhat would ba- sncouniered nthorwiza.

The kmer shrouds of 0w 2nd ang 3rd staga provide an Abadablo matersl t9 control o stae leaknga ot B bisde platiorms
without damage i the spacar K.E.3. Tha honmycomb le brazed i fhe vana with the jint combination baing Mar-M
247/Hasislay X uging Au-NI [AMS 4786) par PWA-SP 11

The mlasion e of tha 3rd vane ks DO oy e,
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The 1et Mege varne In retained af the 1.0 by e st duct load g and at the .0, by tha Dwter Turkine Coase, ming (Wn
104), aret an mn¥-rotation fng (T 999, both of FWA 1103 matarisl,

The 2nd and Jnd vanes are reainad by tw (TIVS) et mnd outir (TQVA) turbine housings, which s secured By boils Io e
TAD.

Inmapunnhmfmmmqupmnlw.mmsmmﬂehmwmhhmmh
BLETRCS ArDE 0 provide betior seaing of the b 1T sanl,

Coatant & muppiied to the 3mt vane hooks ram materdng holes in the TIVS.
Winterial uand In micro cas PWA-BP 1483 {mar-m-247) askcted for lis airefighh In elvated femporahime hydrogon.
Theas parts ars inenufackred wih = procoss which cortmis fow mak afioy contamination (PWA-BP 109}

Thess parts are irpcturs oriical and vwill ment mwmmmmmmpﬁnfn-mm. Solfa Hw frscture
mschanics raquiremsts wit ba propery tmced broughout tha file &f tha part.

The 18t vane doss not mwet CEI LCF raquremonts, but does maet Fracture Mechanite Lifa, 23 no mita have bean impasgd AR ND, 1BE
(DAFt DI85).

Tha 2rd vane dosa nct mesl CE LCF requirsments. 50 Ha it have bann Impossd {OAR G188, DAH NO. 0185

ThuﬂrdvndourmmﬂcEILGqummbmmmmﬂ mea.wmﬂmhhmhnmhnpuud DAR NO. o187
(DAR ¢ H7].

DV¥S 4.1.2.9 which requires siuctural design analyels of the venes was complated in 590, and can be found fm FR-20720-08.
DAE 4.1.4.1.0:1 Vibration tarting of the vanmy haa bean completad, and can be faund in FR 2073323, 4 Kt
DVE 4.1.4.1.9.2 Low oyvio latigus ani st MIFC thimm!‘ﬂﬂﬂ!,l'bdm be faund in FR 20725.07.

OVE 4.1.2.1.1 requires frw cafbmtion of tha 1, @nd, and drd vantos, Ared had base complatad, and san be found In FF
20724-10. N

¥fn1iz & 13 FALURE CALSELC, maundulpndsmm“auppurhdhy the Inmmwm.mmn mrd e ouber vane
Turbing §p auk Support (TOVE, ¥n 050) defing the fow puth 0.0, The solld auter biade 4p kaal I ntegral with 8 vana vaay.

The 2nd vana camies tha 12t and 24d OF, and the 3rd vans camias ths Jrd 05, Thees vans assomblies are segmentod, and
fagther ssals ore umad betwaon segments 1 cantrol leakege,

The 3rd vane doss not meot CEl LCF roquirements, bul doas mast Fracture Machardea LEa, 8o no Tmits have basn imposad DAR Mo, 0187
{DAR D157,

Mataral uzed Iy micro casl PYWA-S# 1mmm&hwmhdmhﬂwﬂumm
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CLEsm: 0203
Irespmciton and Tast
Possible Causes Blignifcant Charactertintica inspaciion end Tust Documaent Red
Falure Causa A Matadal Inlegrity Maiarkal intaqitty 4 variind per specifloniion requirsments. PWA-SP 1483
I 32, 33, 3k 121, or 122 Bhet pamning AME 2430
Bladas Comrol of iaow malt alloys PWA-SP 109
Profte of biada rool ccateig vaitfied per crawing mouiremanta.
Haal Treat Haal traa] in verifiod par spackTion and driwing requireimants, PWA-EP 11-17 '
Htrany rofief hont trunt In vertlod por apecitcation and drawing requirements., PWA-SF 11-15
MSPECTION
Finished Mabonal X-ray por QAD SP-MAM Mester
Bdato wak tickness concawe, conven sides, and suriace prollle requirsments am
wartind por drawing roquirsmant.
FPI pes QAD SP-FPM Mastar
Anscymibly Wrtegrity Rotor hatancs b variled par sxaambly drawing. RE1H3]
Blade lock Mt 1 variflod por asasnbly drwatg.
Supporting hardwere Muterial integrity Mabarisf infogrity Ia varisd per spacificaiion. FWA-SP 1074
Eda Shot paening - Bra 86, 87 & 48 AMS 2430
n 020, DET, DAS, OR9, 241 Control of low mal alloys - Bins 84, 87, & 88 FWA-SP 1019
Spacsm, and refning e ECMRA - tne B0, &7 & 2B PWA-SP 578
Hant Troad Hant treat b verifec par speciication, and drewing raquiremants, tns 48, & 261. FPWA-SP 1110, & 1074
INSPECTION
Aaw finiarpl Sonfc - ol par OAD
Finkshpd kintarial FP - all par GAD BP-FPM Mastar
Aupperiing hardwara Malerinl integrity Wataral inbegiity b vordied par specifostion, PWA-S5P 1454
G203 a
1in 254, 255, 085
Dampan
Heat Traay Haat traa! b verdfisd par spacification, and draning requinimants. PWAEE {1-32, & 1494
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CiLhen: 003
INSPECTION
Raw Malaris X-my casfing por QAD SP-XAM Mantar
Fal:re Coure B and C Matarinl Intaqrity Matardal Infagrity i verilod per apecification requiraments, PWA-SP 1488, AMS 5530
¥n 48,112, 0r 113 Coniro] of kv mekt afloys. : PWA.SP 108
Turbing fip kmals
Hest Treat Heal it of tha castings |n varfiad par spacificalion, and drawing requinsments, PWASP 11-18, &k 1485
Mo irant of tha masarmbiles Is verfled par apeciications. PWASP 1117, & 1489
Brira Intngrity Biraza infagrity of s P 112 and 113 f verfiod per speciications. PWA-BP 10
AuNI AMB 4785
RSPECTION Vars wal thicknaes ln vrtflad par drawig raquiroments far b 113 only,
l.:n' Raw Malaial -rmy - at tha dalnf lored par DAD SP-YRM Mastar
I
o Finiahed Materal A-ray - vare sed ¥n 112, 113, vane smsy ¥ 44 par OAD SP-XRM Manter
FP1 - vunn mssombly (¥ng 112, & 113 aftar brazo per QAT SP-FPM Mistar
m*mmhflﬂﬂifEWhmwm SP-FPM Musinr
FPI- vare 3ok 118, 113, and vane aaxy 48 par QAD SP-FPM Master
ECI - vainn sal #n 112, 113, vane sy bn 40 percian SFP-ECM Mestar
Al Cruse Bma.nll Quality Rogquiraments: Fuppller Quality Asautanze requirements sy Included in PW-QA-807S, s Includs FWA-SF 300
such mequivements as Frs1 place lmyoits, Thia requives the docymontation of
dimanaions an af charaetarinties rprasarded on the dlvmread antide,
Irapaciion Maihods Emufnruuhumlmpanﬂmuimmmmmm;nd
asemblies contain the nacesany infarmaiion in nsur et the raquirarments of tha
GADs, anginearing diasings, and rferercad documants ara setisied, For shop
hhhhdwmmmmmmwmpmﬂm :
Tha purchaes ordeia for vends: suppiad pans must comply mith PWA-SP 30D,
‘Conirod of Welerinls Processss and Parte', which requins tha vandor to provide
metasal, rocess, and dmensional informabion ko He Guality Departman,
Accoptance mmmum“mummmﬂ.hdm spacifisdg DA SE-13

parormanca.
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Claanimany Cloaninass of componanin wi ba assured by comgdance o Comaminaton Control FWA-SP 351001
Sneclicaton.
Al Cauma Wilvora mmmdmrmmmcamnh.httmumrmmmmwﬂm DAR M. 185
Wn ;048 131 Vane, mhﬂmhmhmhpnndlbﬂhmﬂl
112 Ind Yane,
113 3m Vane mwmmmmmwmmmmmmw{m DARNO. o1pd
184,
THMMMMMIEELCFW.MMMFMMWMM OARMNO. D187
g Fmity hava besn Imposad [DAR 01B87).
m
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